Differential effect of meclizine on the activity of human pregnane X receptor and constitutive androstane receptor.
Conflicting data exist as to whether meclizine is an activator of human pregnane X receptor (hPXR). Therefore, we conducted a detailed, systematic investigation to determine whether meclizine affects hPXR activity by performing a cell-based reporter gene assay, a time-resolved fluorescence resonance energy transfer competitive ligand-binding assay, a mammalian two-hybrid assay to assess coactivator recruitment, and a hPXR target gene expression assay. In pregnane X receptor (PXR)-transfected HepG2 cells, meclizine activated hPXR to a greater extent than rat PXR. It bound to hPXR ligand-binding domain and recruited steroid receptor coactivator-1 to the receptor. Consistent with its hPXR agonism, meclizine increased hPXR target gene expression (CYP3A4) in human hepatocytes. However, it did not increase but decreased testosterone 6β-hydroxylation, suggesting inhibition of CYP3A catalytic activity. Meclizine has also been reported to be an inverse agonist and antagonist of human constitutive androstane receptor (hCAR). Therefore, given that certain tissues (e.g., liver) express both hPXR and hCAR and that various genes are cross-regulated by them, we quantified the expression of a hCAR- and hPXR-regulated gene (CYP2B6) in cultured human hepatocytes treated with meclizine. This drug did not decrease constitutive CYP2B6 mRNA expression or attenuate hCAR agonist-mediated increase in CYP2B6 mRNA and CYP2B6-catalyzed bupropion hydroxylation levels. These observations reflect hPXR agonism and the lack of hCAR inverse agonism and antagonism by meclizine, which were assessed by a hCAR reporter gene assay and mammalian two-hybrid assay. In conclusion, meclizine is a hPXR agonist, and it does not act as a hCAR inverse agonist or antagonist in cultured human hepatocytes.